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Abstract: Ecological protection and high-quality development of the Yellow River Basin (YRB) is an important national development
strategy. The protection of the YRB is a project related to the great rejuvenation and sustainable development of the Chinese nation. The
water quality in the YRB has improved significantly in recent years. However, due to limited water resources and fragile ecosystems, the
protection of the YRB still faces great challenges. The premise and key to controlling the Yellow River in the new era is to scientifically
diagnose major water environment issues in the YRB. To this end, this review focuses on the primary needs for water quality improvement
in the YRB and analyzes the present situation of water environment in the YRB. While the YRB's overall water quality is continuously
improving, but the water quality improvement of the mainstream and tributaries is not synchronized. The spatial and temporal differences
of the main pollution indicators in the basin are significant, and the pollution in the middle and lower reaches and some tributaries is
serious. Additionally, relevant research progress and main challenges for water quality improvement in the YRB are covered, including
water environment carrying capacity assessment, pollution emission inventory construction, and water environment simulation models.
The study found that there are problems in the Yellow River Basin, such as the large changes in water and sediment under the influence of

climate change, the insufficient resolution of the existing emission inventories, and the lack of multi-scale pollution emission-section water
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quality response relationship in water environment simulation, which are difficult to support the refined water environment management in

the future. It is suggested that further research should be carried out in the following aspects, including research on the water environment

carrying capacity of the Yellow River Basin under climate change, construction of a high-resolution emission inventory of the Yellow

River Basin, response relationship between multi-scale pollution emission and cross-section water quality, and the future development of

water environment research in the Yellow River Basin is prospected.

Keywords: Yellow River Basin; spatio-temporal analysis of water quality; water environment carrying capacity; emission inventory; water

environment simulation models
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Fig.1 Yellow River Basin and water quality monitoring section
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Fig.2 The proportion of surface water quality categories in the Yellow River Basin section
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Fig.3 Proportion of main pollution indexes exceeding

the standard section in the Yellow River Basin
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Fig.4 Time trend of over-standard rate of main pollution indexes in the Yellow River Basin
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